Background. Lower respiratory tract infection (LRTI) is a common presentation in primary care, but little is known about associated patients' illness perception and related behaviour. Objective. To describe illness perceptions and related behaviour in patients with LRTI visiting their general practitioner (GP) and identify differences between European regions and types of health care system. Methods. Adult patients presenting with acute cough were included. GPs recorded co morbidities and clinical findings. Patients filled out a diary for up to 4 weeks on their symptoms, illness perception and related behaviour. The chi-square test was used to compare proportions between groups and the Mann-Whitney U or Kruskal Wallis tests were used to compare means. Results. Three thousand one hundred six patients from 12 European countries were included. Eighty-one per cent (n = 2530) of the patients completed the diary. Patients were feeling unwell for a mean of 9 (SD 8) days prior to consulting. More than half experienced impairment of normal or social activities for at least 1 week and were absent from work/school for a mean of 4 (SD 5) days. On average patients felt recovered 2 weeks after visiting their GP, but 21% (n = 539) of the patients did not feel recovered after 4 weeks. Twenty-seven per cent (n = 691) reported feeling anxious or depressed, and 28% (n = 702) re-consulted their GP at some point during the illness episode. Reported illness duration and days absent from work/school differed between countries and regions (North-West versus South-East), but there was little difference in reported illness course and related behaviour between health care systems (direct access versus gatekeeping). Conclusion. Illness course, perception and related behaviour in LRTI differ considerably between countries. These finding should be taken into account when developing International guidelines for LRTI and interventions for setting realistic expectations about illness course.
Introduction
Lower respiratory tract infections (LRTIs) include bronchitis, bronchiolitis and pneumonia. These infections are among the main reasons people seek primary health care. The annual incidence rate of LRTI as diagnosed by general practitioners (GPs) ranges from 28 to 53 per 1000 persons (1, 2) . Concerns and interference with social roles are often reasons for consulting a GP. Although LRTI seldom leads to serious complications and is mostly self-limiting (3, 4) , patients are impaired in daily activities including work, resulting in a substantial burden for patients and society (3) . Respiratory tract illnesses are the second leading cause of sick leave with an average of 3 days absence from work (5) . Impairment in social activities, absence from work and health seeking behaviour during an illness episode are all regarded as elements of illness behaviour. Illness behaviour is defined as the manner in which people behave differentially according to how they perceive, evaluate and respond to symptoms, and is a product of social and cultural conditioning. Illness behaviour differs by region and group for some common infections. De Melker et al. (6) found differences in duration of illness prior to presentation to the GP, and in total illness duration between Eastern and Western Europe in acute tonsillitis. In addition, van der Linden et al. (2) found patients with lower educational level and patients with a non-Western origin consult their GP more frequently. There have been some descriptions of illness perceptions and related behaviour in LRTI, but few studies have followed-up patients for longer than 3 weeks. In addition, the extent of variation in LRTI illness perceptions and related behaviour between regions has not been described (3, 4) . Knowledge about perceptions and related behaviour of illness in patients with LRTI could help to provide better patient information, design future studies on LRTI and contribute to the development of internationally applicable management guidelines.
Therefore, we aimed to describe illness perceptions and related behaviour in patients visiting their GP with LRTI overall, and identify differences between European regions and types of health care system.
Methods

Study subjects and design
This prospective observational study in primary care is part of the GRACE project (Genomics to combat Resistance against Antibiotics in Community-acquired LRTI in Europe; www.grace-lrti.org). Details on the study population have been reported elsewhere (7) . GPs in 16 primary care research networks in 12 European countries included adult patients presenting with LRTI between October 2007 and April 2010. All primary care research networks had access to a minimum of 20 000 patients.
Measurements
GPs recorded co morbidities (diabetes, respiratory and cardiovascular disease), body temperature and respiratory rate.
Patients responded to initial questions about the number of days they had felt ill before consultation and then answered questions about the severity of symptoms (cough, phlegm, shortness of breath, wheeze, blocked/runny nose, chest pain, fever, headache, disturbed sleep and feeling generally unwell) on a 7-point Likert-scale from 0 (not affected) to 6 (as bad as it could be) each day for 28-days or until symptoms resolved in a self-complete diary. This part of the questionnaire was derived from a symptom diary used earlier and is internally reliable, valid and sensitive to change for acute LRTI (8) . In addition, each week patients completed the EQ5D questionnaire items referring to feeling anxious or depressed, answering a 3-point Likert-scale (from no problem to extreme problem). Patients only recorded these items if they had relevant symptoms during the preceding week. Moreover, there were weekly questions about illness related behaviour represented by questions about over the counter medication (OTC) use, social activities, daily activities (responses on a 7 point Likert-scale), work/school absence and health seeking behaviour. Independent translators performed back translation of the diaries from local languages to English. Patients were telephoned 4 days after inclusion with an offer of support in the sense that they were invited to ask questions on the diary if things were unclear, and research assistants explained the diary as much as possible.
European regions
European regions were defined in two ways:
1. Based on geographical location and economic status, with a cut-off value of US$ 35 000 per capita for gross domestic product (9, 10) . This resulted in a North-West region that included England, Belgium (two networks), France, Germany, Sweden, The Netherlands and Wales and a South-East region that included Italy, Poland (three networks), Slovakia, Slovenia and Spain (two networks). 2. Based on whether the primary healthcare system had a gatekeeping role or whether patients had direct access to specialists care (a direct access health system) (11,12). The former included England, Italy, Poland, Slovenia, Slovakia, Spain, The Netherlands and Wales, and the latter Belgium, France, Germany and Sweden.
Outcome measures
The illness course was expressed as duration and severity of symptoms. The total illness duration was calculated by summing the duration of illness prior to consultation plus duration of illness after GP consultation in days. Severity of symptoms was defined by a symptom severity score derived by the sum of scores for the 11 symptoms reported in the patients' diaries scaled from 0 to 100 as a percentage of the maximum possible score. Similarly, the impairment severity score was derived as score for impact on daily activities, calculated from the daily questions on interference with normal and social activities.
Analysis
All missing data, except for the responders versus non-responders comparison, were imputed. Single imputation of missing values was performed by logistic regression analysis using other available patient characteristics to impute missing results. The chi-square test was used to compare proportions between groups and the Mann-Whitney U or Kruskal Wallis tests were used to compare means in variables with non-normal distribution. We evaluated whether differences in outcomes between countries and regions could be fully explained by differences in patients' age, smoking status and/or co morbidity using multivariable logistic regression. For daily symptoms this was performed for day 1, 14 and 28 (shown in note of Fig. 1 ). Medians were used as the cut-off value for continuous variables.
Results
Patient characteristics at inclusion
Three thousand one hundred six patients were included of whom 81% (n = 2530) returned their symptom diary. Patients returning their diary were older [median age 52 (range 18-92) versus 42 (18-91)] and less frequently current smokers (27% versus 34%).
Regarding clinical findings they more often had increased respiratory rate (≥20 per minute) and abnormal temperature (≤36 or ≥38) at inclusion. (Table 1) Participants' median age was 52 years, 40% (n = 1017) were male, and 28% (n = 707) had co morbidities. Ten patients were hospitalized for this illness episode during the 28 day follow up period.
Illness course, perception and related behaviour
Data are presented in Table 2 . The mean duration of illness prior to GP consultation was 9 (SD 8) days. Sixty-two per cent (n = 1566) of the patients had used one or more OTC medication before consultation. At inclusion almost all patients suffered from acute cough [99% n = 2516, 68% (n = 1730) of the patients experienced dyspnoea and 84% (n = 2118) of the patients felt generally unwell (data not presented)]. Seventy-three per cent (n = 1849) of the patients experienced impairment of normal or social activities for at least 7 days. The mean symptom severity score at day 1 was 36 (SD 18) and 4 (SD 7) at day 28. The steepest decline in symptom scores occurred during the first week (Fig. 1) . After 4 weeks 79% (n = 1991) of all patients felt recovered (Fig. 2) . Patients not feeling recovered at day 28 mainly reported cough (73%, n = 395 out of 539) and/or phlegm production (58%, n = 315 out of 539). Twenty-eight per cent (n = 702) of all patients reconsulted their GP for this LRTI episode. Patients were absent from work/school for a mean of 4 (SD 5) days. During the illness episode 27% (n = 691) of the patients reported feeling anxious or depressed on at least one occasion.
Differences between countries
Inclusion characteristics of patients differed between countries regarding age, co morbidity, smoking status, respiration rate and body temperature. Moreover, duration of feeling unwell before visiting the GP and OTC medication use differed (Table 2) . At day 1, the mean symptom severity score and the mean impairment severity score differed by country. These differences decreased during follow up (Fig. 1) . Regarding follow-up, the total illness duration, the percentage of patients reconsulting and the amount of days absence from work (range 2-8) differed per country and country remained independently associated with these outcomes after adjusting for age, co morbidity and smoking status.
Differences between regions: North-West versus South-East
Inclusion characteristics of patients in the North-West region differed from those in the South-East region regarding age, co morbidity, smoking status and body temperature (Table 3) .
Patients in the North-West region had higher impairment severity scores during all 28 days and higher symptom severity scores after the first week. The mean difference in impairment severity score and symptom severity score between the North-West region and the South-East region during 28 days was 4 (SD 1) and 1 (SD 1) point respectively (data not presented).
Regarding follow-up, the total illness duration, the percentage of patient reconsulting and the number of days absent from work differed per region, and region remained independently associated with these outcomes after adjusting for age, co morbidity and smoking status. Differences between health care systems: gatekeeping versus direct access
Inclusion characteristic of patients in countries with a direct access health system differed from those in countries with a gate-keeping system regarding co morbidity and respiratory rate (Table 3) . Patients in countries with direct access health system had higher impairment severity scores over all 28 days and higher symptom severity scores after day 5. The mean difference in impairment severity score and symptom severity score during 28 days between countries with direct access versus those who have not was 3 (SD 1) points and 1 (SD 1) point, respectively (data not presented). After adjusting for age, co morbidities and smoking status, health care system was no longer significantly associated with total illness duration and reconsultation rates.
Discussion
Summary of main results
The majority of patients presenting with LRTI in primary care experienced impairment of normal or social activities for at least 1 week and 28% re-consulted their GP at least once more during the 28 days follow-up of this study. More than one out of five patients did not feel fully recovered at the end of this 28 day period. Moreover, we found important differences in total illness duration and illness behaviour, including absence from work/school, between European countries and regions. Differences between patients in countries with a gate-keeping primary health system as compared to patients in a direct-access health system were generally small.
Strengths and limitations of the study
To our knowledge, this is the first study on differences at the country-setting level in illness perception, course and related behaviour in patients with LRTI. The strengths of our study include the large size of the study population representing contrasting European countries and the high rates of follow up. Moreover, the 28-day follow up in our study was longer than most previous studies, which followed patients for 3 weeks or less after their first consultation. Our broad eligibility criteria increase the generalizability of our findings to patients with LRTI seen in routine primary care. We also recognise several potential limitations of our study. First, the representativeness of the sample at country level is limited in some cases by small numbers recruited in some countries, suggesting possible selection bias. Patients were being managed by GPs who were participating in research, and their practices may not be typical of practices in their country as a whole. However this risk is mitigated by GP training in study methods and using standardised eligibility criteria. Moreover, an analysis of main results was done without France and Italy because few patients were recruited from these sites, causing no significant changes. Second, patient inclusion characteristics differed between countries, although logistic regression suggested that differences in outcomes were not solely explained by differences in inclusion characteristics. Moreover the severity of the disease may have influenced illness behaviour. Finally we did not analyse the effect of antibiotic prescription in this study. Earlier studies within the GRACE-project however found that antibiotic prescribing-the amount and type of antibiotic-had little to no clinically relevant impact on illness course (13, 14, 15) .
Comparison with existing literature
Reconsultation rates during the same illness episode in our study (28%) are in line with findings of earlier studies (16-28%) (16, 17) . Differences in severity of symptoms and recovery rate by different networks in Europe was shown by Butler et al. (14) in an earlier GRACE study. The majority of patients experienced impairment of normal or social activities during at least 1 week. This is in concordance with the study of Moore et al. (18) which showed patients with LRTI experience moderate to extreme restriction in activities for a median 7 days.
It has been previously found that a liberal approach to sick certification by GPs results in higher levels sickness absence, and more so in Northern European countries compared to Southern European countries, being highest in the Netherlands, Germany and Belgium (19, 20) . Our finding that the number of days of sick leave was a slightly higher in South-East European countries compared to North-West European countries is therefore surprising. This discrepancy suggests that that LRTI may cause relevant symptoms which are only in part influenced by regulations regarding sickness certification.
To our knowledge, no previous study has compared patients' LRTI consultation behaviour between European countries. The previously mentioned study of Melker de et al. (6) showed differences in days of being ill before presentation with acute tonsillitis.
Interpretation of the results
A difference in illness behaviour by patients recruited in different countries is perhaps the most interesting aspect of this study. These differences reflect (unmeasured) differences such as in culture, socioeconomic status and health beliefs rather than geographical location per se.
There were differences in symptom severity score per region and health system, but a difference of 1 point in a scale from 0-100 is unlikely to be clinically important. The small differences between the regions with different health systems could partly be explained by the nature of condition we studied. LRTI is a generally benign, self-limiting illness and few patients directly access secondary healthcare facilities, resulting in comparable effected populations between European countries. In some countries the health-system may theoretically be considered as gate keeping, but there might be a gap between policy and practice.
Although LRTI seldom leads to serious complications, patients with LRTI experience impairment in daily activities for a longer 
P-value
Demographics and co morbidity
Age, median (IQR)
52 (25) 56 (18) 54 (24) 50 (21) 58 (23) 44 (15) 44 (19) 52 (19) 49 (30) 58 (21) 56 (23) 58 (22) 52 (25) 0.000 Logistic regression with correction for age, smoking and co morbidities shows no significant association with country. period of time. Addressing this impairment explicitly in the context of country level may make patients feel more reassured and could adequately reduce unnecessary reconsultation.
Conclusion
Patients presenting with LRTI in primary care react differently to symptoms, with striking differences between European countries in illness behaviour such as number of days absent from work. This could be related to cultural and socio-economic differences. Type of health system does not seem to have an important effect on recovery related outcomes. The differences in illness perception and related behaviour between regions should be taken into account when developing international guidelines and patient information for LRTI.
